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ABSTRACT

This study set out to evaluate the levels of pesticide residue that are frequently applied to tomato crops in
Rampur area. It was discovered that agricultural areas were using a significant amount of pesticides,
including fungicides and insecticides. After QUEChERS extraction, a total of five tomato samples were
analyzed using gas chromatography-mass spectrometry (GC-MS/MS) multi-residue analysis. Five pesticides
were found in three samples: dipenoconazole, methomyl, triadimenol, metalaxyl, and chlorpyriphos. Five of
these samples included residues from two different types of pesticides. The methomyl residue level in one
sample was higher than the maximum limit set by the EU (MRLs). According to our research, pesticide abuse
is commonplace and there is a glaring disrespect for good agricultural practices. Pesticides should be checked
for on a regular basis to safeguard consumer health.
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INTRODUCTION

When plants are growing and being conserved,
pests are often controlled with the application of
pesticides. It is now widely accepted that the use
of pesticides in agriculture leaves behind invisible
residues on food that may be extremely dangerous
to the health of consumers. Tomatoes and other
frequently consumed crops are particularly
vulnerable to pests, posing a serious risk. In order
to protect consumer health and the environment,
numerous rules, known as Maximum Residue
Limits (MRLs) on treated foods, were developed
to keep pesticide levels below acceptable
thresholds [1]. MRLs stand for effective farming
practices that yield residue levels without
endangering public health. They are grounded in
agronomic and toxicological studies. However,
since the allowed limits are continually dropping,
specific and sensitive analytical processes must be

developed in order to identify and quantify
extremely low concentrations of pesticides [2].

This prompted us to conduct a study to evaluate
the pesticide residue levels in fresh tomatoes and
their compliance with maximum residual levels. A
descriptive study of the use of pesticides in
agriculture is the general methodology, and it
covers a number of agricultural fields in the
western part of the nation. Farmers in these areas
gave information on pesticide use using a specific
survey. The matrix selection is centered on the
tomato crop, which is the most important and
prevalent crop in these locations. Fresh tomatoes
can also be consumed whole. Moreover, tomato crops
are known to be sensitive, which contributes to a high
rate of pesticide use [3,4]. At the Pharmacology-
Toxicology Department of Oran University Hospital,
tomato samples collected from crop fields were
examined. QUEChERS (Quick, Easy, Cheap, Effective,
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Rugged, and Safe) extraction technology will be
improved, and a method for identifying numerous
residues utilizing a gas chromatographic chain linked
to a mass spectrometer (GC-MS/MS) will be
developed and validated.

Pesticides

Pesticides are substances that are used as pest
control agents. This includes bactericides,
microbicides, fungicides, and lampricides in
addition to insecticides for insects, rodents, and
mammals. Food and Agriculture Organization
(FAO) definitions of pesticides include any
material or mixture of materials intended to
prevent, eliminate, or control any pest, including
those that disperse disease to people or animals,
unwanted plant or animal species, and materials
that injure or otherwise obstruct food production,
processing, storage, transportation, or marketing.
Agricultural products, timber and wood products,
animal feed, and materials that can be
administered to animals to control insects,
arachnids, or other pests in or on their bodies are
also included [5].

Pesticide Effects

These are manufactured with dangerous chemicals
that are meant to be purposefully released into the
environment. Despite the fact that every pesticide
is designed to kill a certain kind of bug, a
significant percentage of pesticides wind up
somewhere other than their intended target.
Instead, they end up in our food, the water, the air,
and the sediments. Pesticides have been linked to
a multitude of health hazards for humans, from
short-term symptoms like headaches and nausea
to long-term consequences including cancer and
reproductive harm. Moreover, the overall
biodiversity of the soil is decreased by employing
these. Pesticide-free soil has higher quality
because it retains more soil, which is necessary for
plant growth [6].

Object and Study Area

The experiment's goal was to find out if tomatoes
from the Rampur region had pesticide residues.
District Rampur is located between longitudes 78-
0-54 & 69-0-28 East and latitudes 28-25 and 29-10
North. It is situated in the Moradabad Division of
the state of Uttar Pradesh and is dispersed over
2367 square kilometers. It is surrounded by the
districts of Badaun in the south, Bareilly in the
east, Moradabad in the west, and Udham Singh

Nagar in the north. Rampur is a city and the
municipality's main administrative center for the
Rampur District in the Indian state of Uttar
Pradesh. In the past, it was well-known for a
range of industries, such as sugar and cotton
refining. Its library contains more than 12,000
unique manuscripts and a superb collection of
Mughal miniature paintings. It is 322 kilometers
northwest of Lucknow, the state capital.

MATERIAL AND METHODS

Sample Preparation:

5-10 grams of the sample were placed in a 50 ml
centrifuge tube made of polypropylene. Add 10
milliliters of Mili Q water, mix thoroughly, and
then add 10 milliliters of Acetonitrile with 0.1%
formic acid. added 0.5 grams of sodium acetate or
QUECHERS Pouch and 2.0 grams of anhydrous
magnesium sulfate. Give a firm handshake, then
vortex for two minutes. For five minutes,
centrifuge the tube at 5000 rpm. 4-8 ml of the
supernatant were pipetted into a 15 ml tube that
previously contained 200-500 mg of anhydrous
magnesium sulfate and 100-200 mg of PSA.
Alternatively, 2 ml of supernatant could be added
to a 2 ml dispersive SPE tube. Centrifuged at 5000
rpm for 5 minutes after 1 minute of vortexing. 2
milliliters were pipetted out, dried under nitrogen
gas, and 1.0 milliliter was made up with ethanol
acetate for GCMS/MS. Use a 0.22u nylon syringe
filter as a filter.

Instrumental identification and quantification
techniques

The two main analytical techniques used in food
analysis are gas chromatography and liquid
chromatography, both of which make pesticide
detection and measurement possible. GC is used
in conjunction with several quantification
techniques to choose the pesticide class to be
quantified [7]. Various techniques have been
employed to quantify the existence of pesticide
residues in grain samples, such as electron capture
detection (ECD), nitrogen-phosphorus detection
(NPD), flame-ionization detection (FID), and
mass-selective detection (MSD).

The Gas Chromatography/Mass Spectrometry
(GC/MS) instrument is utilized for molecular
component identification (the MS component) and
chemical mixture separation (the GC component).
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It is one of the most accurate tools for analyzing
data from environmental samples that is currently
accessible. The GC works on the principle that
heat causes a mixture to split into its component
parts. The heated gases pass through a column of
inert gas (helium, for example). When the
separated components leave the column aperture,
they enter the MS. Mass spectrometry uses the
mass of the analyte molecule to identify
compounds. A 'library" of known mass spectra
covering hundreds of chemicals is stored on a
computer [8].

RESULTS AND DISCUSSION

In total, five pesticides have been found in this
investigation, and they fall into three categories:
fungicides, insecticides, and herbicides.
Additionally, our research indicates the usage of
some broad-spectrum pesticides, such acaricides,
which include methomyl and chlorpyriphos, and
nematicides, which are insecticides like
ethoprophos [9].

The analytical data clearly shows that there were
measurable pesticide residues in three of the
samples. The fungicides difenoconazole,
triadimenol, and metalaxyl were more frequently
observed than the insecticides methomyl and
chlorpyriphos. Fungicides accounted for two of the
pesticide residues discovered in the GC-MS/MS
analysis of five tomato samples. This high
percentage of fungicide use can be explained by the
high frequency of fungal attacks, the greater
sensitivity of tomato crops to fungal pests when
compared to insects, and farmers' strong worry
about fungal pests on tomatoes [10].

In our samples, the fungicides triadimenol and
difenoconazole are most frequently found. The
triazole family, comprising these two fungicidal
drugs, is widely used for crop treatment, especially
in tomato production. The descriptive survey's
findings show that, although insecticides are
commonly employed to treat tomato crops, they are
less commonly found in positive tomato samples
than fungicides. This is probably because pesticides
are environmentally fragile because of oxidation
and hydrolysis, and they are easily destroyed by
sunshine in as little as two days. They are also
susceptible to bacteria and photolysis [11].

A sample containing methomyl outperformed the
MRL. The presence of this pesticide on a food that
is frequently consumed raw, like tomatoes, is quite
concerning because it is known to be neurotoxic
and to inhibit cholinesterase, a member of the
carbamate family. Repeated or prolonged exposure
to methomyl may result in a cumulative decrease in
cholinesterase activity. Most medical professionals
believe that pesticides are connected to a variety of
diseases, such as cancer, neurological conditions,
and endocrine disruption [12, 13].

Moreover, methomyl is no longer registered,
according to the IPPUA. Twenty percent of the
samples under examination included traces of two
different types of pesticides. The rise in residues
discovered can be ascribed to inadequate
compliance with advised farming practices (doses,
pre-harvest delays), which is intimately related to
the advancement of analytical techniques,
especially sensitivity, made feasible by GC-MS/MS
equipment. In certain instances, two fungicides
from the same family with the same properties and
action spectrum were found. This suggests the use
of these items in an erratic or possibly irrational
way.

CONCLUSIONS

The current study evaluated the amounts of
pesticide residue in fresh tomato samples that
were collected from Rampur. The numbers found
are significant and may raise questions about
potential harm to consumers' health. To more
correctly assess food safety, this study should be
expanded to include a more representative sample
program, additional pesticides and their
degradation products, a longer collection time,
and other matrices. These preliminary results,
which are based on a national plan for monitoring
pesticide residues, may serve to further emphasize
the necessity for Algeria to enact a more
comprehensive and strict regulation for the use of
pesticides.
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